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Introduction  
 
Our Inspiration  
 
It’s the little things in life that can have a big impact on our world! 
Microbial research is a search to reveal the missing links that 
connect every animal, plant, and human in this world. And of 
course, small groups of people and gatherings such as our own can 
promote the idea of connection, of accomplishing greatness 
together and moving forward with common goals and values.  
 
  

 

 
 



 
The Human Microbiota  
 
The human genome is part of a collective genome of complex 
commensal, symbiotic, and pathogenic microbial community that 
colonizes the human body. Our microbiome includes not only 
bacteria, but also viruses, protozoans, and fungi 
 
Recent advances in microbiome sequencing projects revealed the 
high complexity of microbial communities in various human body 
sites. 
 

 
 
The human- microbiota ecosystems play a critical role in health-
promoting or disease-causing processes. Several studies have 
highlighted the unexpected and wide-ranging consequences of 
eliminating certain bacteria living in our body. 

 
 
 
 



 
 
Participating Teams Presentations and 
Aspirations  

 

MIT iGEM  

Team MIT iGEM 2021, participated into the event with the project 
“B. Syruptilis”, a Probiotic Treatment for Maple Syrup Urine 
Disease (MSUD). MSUD is a rare, autosomal recessive metabolic 
disorder which appears in 1 in 185,000 infants worldwide. It is 
characterized by deficiency of an enzyme complex (branched-chain 
alpha-keto acid dehydrogenase, BCKDH) that is required to 
metabolize the three branched-chain amino acids (BCAAs) leucine, 
isoleucine and valine, in the body. Symptoms of classic MSUD 
appear in newborns within 48 hours of birth and the treatment 
includes strict dietary management, dialysis and liver transplants in 
severe cases. The project “B. Syruptilis” is based upon an 
engineered Bacillus subtilis probiotic that resides in the gut and 
breaks down BCAAs for MSUD patients. The probiotic can increase 
intracellular BCAA breakdown by enhancing expression of 
degradation enzymes, but also increase BCAA uptake by enhancing 
BCAA importers and knocking out BCAA exporters.  

 

 

 



 

iGEM Heidelberg  

Another team which participating with a project relevant to gut 
microbiome is iGEM Heidelberg 2021. The gut microbiome plays a 
key role in human health because it affects the hosts’ lipid 
metabolism. Additionally, its imbalance leads to an increased 
susceptibility to diseases. The team aims to modify the human gut 
microbiome through natural transformation. This type of 
transformation refers to competent bacteria which can take up 
DNA from their environment. It can be used to introduce designed 
plasmids with target genes into bacteria without having to employ 
aggressive transformation methods like stool transplantation.  

Team Heidelberg 2021 has a vision about personalized treatment 
for microbiome-related diseases, an alternative to gene therapy. 
They will expand their idea not only in gut microbiome but also in 
lung microbiome, developing a non-invasive therapy against cystic 
fibrosis. Their goal is aerosol-assisted natural transformation to 
liquify mucus in lungs through bacterial cleavage.  

 

 

 

 

 

 

 



 

iGEM Aalto- Helsinki  

Aalto-Helsinki iGEM 2021 team presented their project, GUTLUX, 
an ingestible biosensor that allows scientists to collect data on gut 
metabolites in real time. These metabolites are important because 
of the gut-brain axis. Especially, the communication between the 
gut and the brain occurs via different metabolites such as 
tryptophan and kyneurenic acid. The relation between gut 
microbiome and mental health is bidirectional.  Four out of every 
100 people in EU have been diagnosed with depression and there 
are many questions unanswered related to gut microbiome and 
mental health. GUTLUX is a biological detection mechanism for 
kyneurenic acid. When it is active, it produces GFP and finally the 
light signal is converted to digital data that is analyzed by 
researcher. This biosensor is a research tool and it will help to 
understand the relationship between our bodies and microbes, 
opening the way for new therapeutic possibilities and treatment 
options.  

 

 

 

 

 

 

 



 

iGEM IISER Tirupati  

Team IISER Tirupati iGEM 2021 aspires to design a novel 
contraceptive for uterus owners, "OviCloak". The commensal 
bacteria of the fallopian tubes will be genetically modified to 
produce an ovum-specific contraceptive molecule in a regulated 
manner. This is a non-hormonal approach to the spectrum of Long-
Acting Reversible Contraceptives. 

 

 
 
iGEM Thessaly 
 
Amalthea 2021 aims to make the functional evaluation of the gut 
microbiome easy and accessible to all citizens. Through the usage 
of a microcapsule containing genetically engineered bacteria, we 
can detect the levels of SCFAs (Short Chain Fatty Acids) in the 
human gut. Those levels can be translated to electrical signals 
which can then be received by a mobile device. Data can then be 
uploaded to an application system, allowing doctors and other 
specialists, such as nutritionists, to determine the health of the gut 
microbiome. If early stages of dysbiosis are detected, we provide a 
means to alleviate it through the administration of a synthetic 
probiotic supplement that produces high levels of SCFAs, able to 
tackle the microbial dysbiosis. Through our holistic approach, we 
aim at improving our well-being and lowering any risk factors that 
can lead to severe diseases. Our work incorporates the calls for 
ensuring food security, minimizing food waste, and creating the 



hallmarks of a sustainable food system in our society through an 
easy-to-use prevention toolkit for gut health and a supplement that 
strengthens the values of current dietary patterns. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Real-world Implications  
 
Ethics Workshop 
The objective of the ethics workshop was to not only teach 
individuals more about ethics and their role in synthetic biology 
research, but also to provide the participating iGEM teams with a 
new, fresh perspective on potential ethical issues in their projects 
and how to address them. Thus, the workshop consisted of three 
sections: i) a general discussion about ethics, ii) the role of ethics in 
synthetic biology, and iii) a workshop activity.  

During the first section, some basic terminology was covered 
followed by a framework for making ethical decisions.  

During the second section, we further discussed how ethics in 
synthetic biology tries to adjust research and production to avoid 
harm, minimize risks, and manage conflicts of interest. Also, the 
three key concerns of synthetic biology research were discussed 
before asking people to join a Flinga board 
(https://flinga.fi/s/FVJKMWT) for an interactive exercise. People 
were asked what ethical concerns they see in synthetic biology and 
what ethical issues they have encountered in their own lives. 
Different points were added followed by a joint discussion. The 
complete Flinga board may be found below. 

 

 



 

 

During the third section, participants were divided into break out 
rooms and asked to consider different ethical dilemmas and 
questions involved in the participating iGEM team’s projects. Some 
of the example questions were:  

• Is the project relevant to society? Do the pros outweigh the 
cons? 

• What are the groups that might be affected by the project and 
its development?  

Directly, indirectly 

Short-term, long-term 

• What duties or obligations do we face as an iGEM 
team/researchers? 

When participants returned to the main room, a joint discussion 
about the potential ethical issues and questions raised by the 
projects of the participating teams took place.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Our Future Vision  

 
Dr. Sotirios Vasileiadis, Environmental Chemist 
 
Dr. Vasileiadis presented to us his work on the microbial potential 
of soil.  He made  a point about the use of thiabendazole as a 
fungicide.  His work was concluded by one phrase: Synthetic 
microbial communities is the future to understand and manipulate 
the soil microbiome.  
 

 
 
Leandros Tsiotos, iGEM Ambassador  
 
Leandros is an iGEM ambassador for Europe and a former member 
of iGEM Thessaly. Leandros presentation was about the Human 
Practices impact that our projects have. 
 
He began with a reminder, that we as teams are the ambassadors 
of synthetic biology to the outside world and the importance this 
role carries with it. He then moved on to the community challenges 
that we face, in the process of trying to find out which problems 
are important? Which solutions to these problems are appropriate 
and lastly which values do we prioritize? He closed this section 
with another famous quote “How your affects the world and how 
the world affects your work?”.  
 



He concluded by reminding us of the resources that iGEM offers in 
the areas of Safety and Security and Diversity and inclusion and 
lastly, he gave us a glimpse of the After iGEM experience.  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Event Outcomes  
 

- Build the iGEM microbiome community. 
For the microbiome research in iGEM to have a bright future, 
there is a need to unite every iGEM team that is related to 
microbiome research. 

- Raise awareness about the microbiome challenges and 
possibilities.  
This will result in raising awareness about ethics in every kind 
of microbiome (soil, gut, vaginal, skin etc.), safety and real-
world implications. 

- Inspire future teams. 
Legacy in iGEM is foundational since new teams search to 
build upon previous teams. Thus, a foresight report of a mini 
iGEM congress gives the means to future iGEM teams to 
exceed the current teams’ success. 

- Exchange opinions and point of views. 
Nothing in science is standard. There are many grey zones 
that usually keep science away from the public audience. 
However, these grey zones give teams the means to 
exchange opinions, document and demonstrate excellence in 
a great subject such as the microbiome research and 
applicability in our everyday life.  

-  Connect with other people and other teams. 
Connecting with other people doesn’t only give the chance 
for microbiome research to thrive but also to develop 
interpersonal relationships. Networking is vital for science 
communication and for vocational rehabilitation.  

- Have fun. There’s nothing more important than having a 
great time with fellow iGEMers, making good memories and 
look back to our past deeds with joy and cherish them.  



 

 

 

 


